Rotational behavior mediated by dopaminergic and nondopaminergic mechanisms after intranigral microinjection of specific mu, delta and kappa opioid agonists.
The regulation of motor behavior by mu, delta and kappa opiate receptors in the substantia nigra was examined. Unilateral microinjections of specific mu (DAGO), delta (DPDPE) and kappa (U-50,488H) ligands into the substantia nigra pars reticulata of rats produced dose-dependent contralateral turning. The opiate antagonist naloxone blocked these effects, suggesting that the circling was mediated through opiate receptors. The involvement of midbrain dopaminergic systems in this behavior was tested in two ways. Unilateral 6-hydroxydopamine lesions of the medial forebrain bundle decreased the circling produced by DPDPE and DAGO but increased the circling produced by U-50,488H. In contrast, activating dopaminergic systems with systemic injections of amphetamine increased the circling produced by DAGO and DPDPE but had no effect on the circling produced by U-50,488H. These findings suggest that kappa opioids exert opposite effects on locomotion: motor activation through the SNR and motor inhibition through actions in the SNC. Furthermore, the data suggest that the actions of kappa opioids in the SNC are opposite to those produced by mu and delta opioids.